The involvement of PUMP from mitochondria of Araucaria angustifolia embryogenic cells in response to cold stress.
In this study, the responses of plant uncoupling mitochondrial protein (PUMP) and alternative oxidase (AOX) in mitochondria from embryogenic cells of A. angustifolia subjected to cold stress (4°C for 24 h or 48 h) is reported. In the mitochondria of stressed cells, PUMP activity increased by approximately 45% (at 24h and 48 h), which was determined by measuring the oxygen consumption after the addition of linoleic acid and the inhibition by BSA and ATP. PUMP activation was confirmed using transmembrane electrical potential (Δψ) assays. Immunoblot assays showed an increase of PUMP expression by 40% and 150% after 24h and 48 h of cold stress, respectively. AOX activity, measured under conditions similar to those of the PUMP assays, was only slightly increased in the mitochondria from stressed cells (at 24h and 48 h), as demonstrated by oxygen consumption experiments. Cell viability was unaffected by cold stress, indicating that the effects on PUMP and AOX were not caused by cell death. These results show that the main response of this gymnosperm to cold stress is the activation of PUMP, which suggests that this protein may be involved in the control of reactive oxygen species generation, which has been previously associated with this condition.